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B PROJECT OVERVIEW

Provide new data to inform management
of reclamation facilities in the upper Snake
River basin (USRB)

Palisades
Reservoir = A

1) Expand existing hydrologic
monitoring in the Henrys Fork to the
entire upper Snake river system

2) Develop new methods to predict
seasonal natural water supplyover the
watershed



PROJECT LOCATION

A Upper Snake River basinlSRB)
A Snake River watershed upstream of Menan, ID

A Includes Henrys Fork, South Fork, and Snake
Headwaters subwvatersheds

A Storage reservoirinclude: Island Park Reservoir,
Henrys Lake, Grassy Lake, Palisades Reservaoir,
Jackson Lake

s
Isignd Park 4
A REServoir
Henry's
Fork

Palisades
Reservoir

A

Legend
® USGS stream [ Reservoirs
gauges Rivers
* Menan gauge Henry's Fork

A NRCS SnoTel watershed
sites South Fork

A USBR weather watershed
stations

—
=]

0 %5, 10 20 miles
LT Y N e 1 |

MT

WYy




PROJECGOALS @

1) Provide continuously updated daily-scale and realtime hydrologic data to support science
and management throughout the upper Snakeatershed

2) Develop subwatersheescale seasongiredictive models of (unregulated) water supplyand
reservoir operations in thisvatershed

3) Support development of the next generation of physically based shtetm snowmelt runoff
models toimprove reservoir operations during the spring and early summetr

In simpler terms: Improve our knowledge of out how much water is in the watershed, when
that water turns to streamflow, and when it is needed by downstream users
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A Using long-term weather, stream gaging, v
reservoir level, and irrigation diversion
stations in the USRB

A Developa predictive model of watetrights
priority based on publicly available data

A Predict surfacewater irrigation demand for
the SRH ahead of the irrigation season

A Christina Morrisett & Rob Van Kirk are
leading this effort

HFF



PREDICTING SEASON UNREGULATED
WATER SUPPLSEASONABNOWPACK

A >70% of all precipitation in the upper Snake watersheflls
as snow during the cool season

A Water accumulates aseasonal snowpackin fall-winter an
melts in spring-summer

A This accumulatedSnow Water Equivalent (SWE) is the
regi onds mai muppat ur al wat er

A Ideally, we would know:
A How much SWE
A When it will melt
A How much ends up as streamflow

e.g., Let al (2017; Van Kirk (2020)




PREDICTING WATER SUPPLY DU
SNOWMELT

il A Accurately predicting snowmelt timing andmagnitudeis
difficult, and alarge source ofuncertainty in water supply

A Why is it so hard to get this right?



HOW DOES SNOW MELT?

Weather has the main impact

Longwave Radiation
Emitted based on
temperature of object

Main driver of melt
In mid -latitude
Snowpacks

Solar Radiation

Sun angle, latitude

Sensible Heat
Air temperature, wind speed

—3" Latent Heat

Phase change: melting,
freezing

X /

Snowpack




PREDICTING WATER SUPPLY
DURING SNOWMELT

A Why is it so hard to get this right?

A Weather is hard to predict, and impact of weather on

snowmelt varies by season
o 7

mssS wn

Spring snowpacks hold a memory of :
winter conditions 3 Time
Snowpack temperature or i/t BYENdN o yeass with jdeptical spring conditions,
N - . 1 snowmelt can behave differently based on winter
y ‘¥ s history

April 3 1st

1y"‘

S



PREDICTING WATER SUPPLY DURING
SNOWMELT

» 7 ¢
A b
Evaporation a
& Transpiration
11 2y 3\ 4
1st

Snowmelt or fASurface Water I nput (SWI)o

A Timing of snowmelt onset &, b, c) and different snowmelt rates
(1, 2, 3, 4) can result in different runoff efficiencies and

Soil Moisture & i :
. operational practices

Groundwater
Deficit _
g A Snowmelt character can determine streamflow response

A No two seasos are exactly alike!
e.g.Haleet al. (2023)



PREDICTING WATER SUPPLY DURING
SNOWMELT

Example scenario (not always true)

A A

Year 1 Year 2
W W
. Vo
Later Earlier
\ \

- - W

HigherRunoffEfficiency l Lower RunoffEfficiency

timing, rate, and magnitude will help improve = E Streamflow E

springtime streamflow forecasts
bring Snowmelt-to-streamflow response can vary

seasonallyand regionally

eg., Newcomb et al. (2024)



PREDICTING WATER SUPPLY DURINC
SNOWMELT

AWhat tools do we have currently?

A SNOTEL Sites

A Real time SWE & snow depth at specific
points in a watershed

A Designed to establish calibrated relationships
with streamflow

A Very informative, widespread
A Have limitations

A Generally don't representhighestelevations
A Similar terrain between sites

A Limited sensors




Select a figure from HF Watershed Average Source of depicted data:
Primary data from Natural Resources Conservation
- Service, summarized by HFF for specific river reaches
or watersheds.

Henry's Fork Watershed Snow Water
Equivalent

Henry's Fork Watershed Snow Water Equivalent

PREDICTING WATER SUPPLY DURING  * &7 _
SNOWMELT

30 40 50

Water equivalent (inches)
20

A What tools do we have currently?

10

0

A Statistical relationships between SNOTEL and streamflow e . ——
A Very useful if there is a long historical record ‘ ‘

HF at St. Anthony
Latest flow: 665 cfs at 2025-10-09 02:45 PM

A Highly effective, simple, accurate under mangonditions

_|-@c HF at St. Anthony with field measurements

Measured

A Also has limitations Streamflow

A Performance declines when there are unrepresented conditions,
outside of historical norms

A Relies on long records
A Non-physical (i.e., notdirectly simulating what controls melt)
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* ;Proposadnews :

_ New sites
co-located with SNOTEL

7

O SNOTELsites 3

Elevati m) t éii

200, LR
I'M .J- €,

WHAT WEoeLL DO

A Step 1: Expand monitoring network by
Installing 6 new sites

A Integrate data collected from these sites into
existing operations practices

A 3 near existing SNOTEL locations:

A Island Park
A TogwoteePass
A Salt River Summit

A 3 sites in new locations
A Western end of the Madison Plateau

A Northern Big Hole Mountains
A Western side of Teton Pass



WHAT WILL THESHETES LOOK LIKE?

A Movable, semipermanent towers

A Remote transmission of data via cellular network
A Minimal maintenance

A Each station will be configured to optimize information recordect a
givenlocation

A Focus will be onmeasuring variables that control snowmelt
A Solar radiation (incoming sunlight)
A Longwave radiation (thermal energy emitted by clouds, trees, ground)
A Temperature, humidity

. . . How Does Snow Melt?
A Wi nd. Speed ! direction m Main ci_-:‘_:l:rt:f ;nelt ms':ng;:?b:::ﬁ:n
A P reci pltatl on Sun angle, latitude ms':::wpa:::se temperature of object

Sensible Heat
Air temperature, wind speed

Latent Heat
D? Phase change: melting,
, freezing

Snowpack

Example of a similar station
Image: William RodJpfU)




COLOCATED SITES

A 3 near existing SNOTEL locations:

A Island Park
A TogwoteePass (withinl mile)
A Salt River Summit

A Supplement existing records

A Provide new monitoring variables (wind speed,
humidity, 4-component radiation, etc.)

A Mostly high-elevation, snowdominated
regions, accessible

AL .
o : A Placement in adjacent land cover types

co-located with SNOTEL

9y ,‘
O sorEstes A Forested/meadow, unburned/burned
Elevati m) t

4

200, LR
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SELECTED A@CATED SITE

Potential site location in burned forest
(adjacent to SNOTEL)

wle

Station will be directly adjacent to SNOTEL, but provide supplementary measurements in burned canopy
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NEW SITES

A Spatially underrepresentederrain
A High elevations
A Unconventional locations for snowstudy sites

A Hydrologically significant
A Relatively accessibleear-round

1) Forested siteon Madison plateau

2) Near-ridgeline site at northern end of Big
Hole Mountains

3) Open Southfacing meadow on western
% Proposeanaw s side of Teton Pass

L New sites
: ( co-located with SNOTEL

O SNOTELstes £
Bevaton(m) | .
i # g

K "gOOT :
1,000
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SELECT EMDRNEME

Teton Pass West 9/2/25

Potential site location
iIn meadow (adjacent
to WYDOT tower) WYDOT tower

Station will be far from any SNOTEL site, but still near existing meteorological instrumentation




